Breathing in chemicals emitted by molds damages the central nervous system and leads to symptoms in fruit flies (Drosophila melanogaster) similar to those of humans with Parkinson's disease , according to Joan W. Bennett of Rutgers University in New Brunswick, N.J., and her collaborators. The main volatile chemical responsible for causing that damage, 1-octen-3-ol, also is the source for the characteristic, mold-associated odor of damp buildings, she says. Details appear in print November 26, 2013 in Proceedings of the National Academy of Sciences (doi: 10.1073/pnas.1318830110).
After Hurricane Katrina flooded her New Orleans house and she settled into a new lab, Bennett developed a bioassay to test for possible toxicogenic effects from the smelly fungal compounds that made that house uninhabitable. "I was surprised when the Drosophila studies showed a link to Parkinson's disease," she says. For example, exposing the flies to a low dose (0.5 ppm) of 1-octen-3-ol impairs their movements, reduces levels of the neurotransmitter dopamine in their brains, and also damages dopamine neurons. Movement disorder and changes in dopamine pathways are common among humans with Parkinson's disease.
Increases of vesicular monoamine transporter (VMAT) in fruit flies counteract the effects of 1-octen-3-ol, according to Bennett's collaborator Jason Richardson at Rutgers.
VMAT packages dopamine molecules for transport into synapses. If this packaging is disrupted, he says, "toxic compounds like dopamine quinones accumulate in the cytosol, leading to oxidative stress, protein modifıcation, and, ultimately, neurodegeneration." Other researchers are designing modulators of VMAT, with the aim of using them to treat patients with Parkinson's disease or other disorders, he adds. "The general idea is that if you improve VMAT function, dopamine will be stored and released more effıciently. It's mechanistically plausible and an active area of investigation by a number of labs, including coauthor Gary Miller's lab at Emory University."
Although exposure to synthetic chemicals such as the pesticides rotenone and paraquat is associated with an increased risk for this disease, its symptoms were known long before those or other synthetic chemicals came into widespread use. Indeed, 19th-century English physician James Parkinson is credited with describing the disease nearly two centuries ago. "The mold work provides a clue about risk factors associated with compounds produced in nature," says Bennett. So far, however, the connection between mold and Parkinson's-associated symptoms applies only to fruit flies, she cautions. The fruit fly experiments described by Bennett and her collaborators "strengthen the idea that natural toxins, to which we may unknowingly be exposed, might contribute to neurodegenerative disease," says Timothy Greenamyre, director of the Pittsburgh Institute for Neurodegenerative Diseases at the University of Pittsburgh. While synthetic chemical contaminants are well-known risks for Parkinson's disease, he adds, "we need to give more consideration to naturally occurring environmental toxicants."
Carol Potera is a freelance writer in Great Falls, Mont.
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Survey Minimizes DIYbio Dangers; Other Views Mixed Marcia Stone
Policymakers and the news media tend to misunderstand do-it-yourself biologists (DIYbio), according to a recently The process whereby bacteria such as Escherichia coli become persisters-that is, become dormant and thus resistant to antibiotics without mutating-depends on the HipA toxin generating "hungry" codons at the ribosomal A site, according to Gadi Glaser and Nathalie Balaban of Hebrew University in Jerusalem, Israel, and their collaborators. In turn, they trigger synthesis of guanosine pentaphosphate, or (p)ppGpp, which is considered an alarmone, or hunger signal. This hunger signal sends the bacteria into dormancy, enabling them to survive until the antibiotic is removed. Details appeared 
